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BASIC-ABSTRACT: 

NOVELTY - A continuous casting apparatus for metal casting contains a mold box 
(1) which is fitted perpendicularly. The rectangular mold box is equipped with 
electromagnets (7) in each side, between four magnetic poles which faces each 
other at 90 deg. . A rotating magnetic field is generated by the magnets while 
the flux penetrates the mold box. The magnetic poles have tapered end with 
narrow width. 

DETAILED DESCRIPTION - An INDEPENDENT CLAIM is also included for continuous 
casting of metal plates. 

USE - Used for metal casting. 

ADVANTAGE - The rectangular mold box is equipped with electromagnet on all the 
four sides. The poles are set at 90 degrees surrounding the mold box, hence 
leakage of the flux is prevented and thus for the same current intensity, flux 
generated is more. 

DESCRIPTION OF DRAWING(S) - The figure shows the perspective diagram of the 
composition of continuous casting apparatus. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the continuous casting equipment and 
the continuous casting approach of the piece of a metal, and relates to the continuous 
casting equipment and the continuous casting approach of the piece of a metal which are 
especially cast under impression of the rotating magnetic field by the electromagnet. 
[0002] 

[Description of the Prior Art] When carrying out continuous casting of the piece of a 
metal conventionally, the continuous casting equipment which obtains a good cast piece 
is known by using an electromagnet and impressing the rotating magnetic field centering 
on the direction of sending out of a cast piece to molten metal. The example of 
representation of such continuous casting equipment is indicated by JP, 9-29403, A. 
[0003] Drawing 5 - drawing 7 are what showed the example of a configuration of the 
continuous casting equipment of the piece of a metal in the former, and a horizontal 
sectional view and drawing 7 of the perspective view in which drawing 5 shows an 
appearance configuration, and drawing 6 are the vertical cross sections. The continuous 
casting equipment of the piece of a metal possesses the electromagnet which consists of 
magnetic pole 7 and exiting coil 6' which were prepared in mold 1, a nozzle 2, a cooling 
system 4, and York 5, the molten steel 3 supplied in mold 1 through the nozzle 2 is 
cooled with a cooling system 4, and the coagulation shell 9 is generated by the contact 
surface with mold 1. While this coagulation shell 9 grows, by two sets of roll kneaders 
10, it **** downward, it becomes slab 1 1 and is sent out continuously. 
[0004] The above-mentioned electromagnet consists of four magnetic pole T arranged 
inside York 5 of the shape of a frame prepared in the periphery of mold 1, and this York 
5, and four exiting coil 6' wound around the periphery of this magnetic pole 7', and two 
AC power supply 8 is connected to this four exiting coil 6'. If alternating current is 
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supplied to exiting coil 6' by this AC power supply 8, the molten steel penetration 
magnetic flux 12 will occur between the magnetic poles which face each other, and the 
uniform rotating magnetic field centering on the direction of sending out of slab 1 1 in 
molten steel 3 will occur by this. 

[0005] The Lorentz force produced by this rotating magnetic field can act perpendicularly 
to the sending-out direction of slab 1 1, and the rate of flow of the downdraft at the time 
of the impregnation it is [ impregnation ] the flow of the sending-out direction of slab 1 1, 
and the upward flow generated as that circulating flow can be reduced. For this reason, 
while uneven growth of the coagulation shell 9 produced by the downdraft is prevented, 
the contamination of the inclusion in the molten steel 3 produced by upward flow is 
controlled. Hereafter, this effectiveness is called an electromagnetic-brake operation. 
[0006] Moreover, the flow of molten steel 3 occurs in a hoop direction by the above- 
mentioned rotating magnetic field. For this reason, it crystallizes [ shell / which grows 
from the contact section with a mold wall / molten steel coagulation ], and since the gas 
constituents contained in the molten steel 3 interior are further spread in homogeneity, the 
number of stomata of the front face of the slab 1 1 to generate decreases. Hereafter, this 
effectiveness is called an electromagnetic-mixing operation. 

[0007] They can acquire big effectiveness, so that these electromagnetic-brake operations 
and an electromagnetic-mixing operation have much molten steel penetration magnetic 
flux 12. 

[0008] On the other hand, with said electromagnet, the leakage flux 13 which makes 
between two adjacent magnetic poles a magnetic path occurs at the same time the molten 
steel penetration magnetic flux 12 occurs. In relation to this, a technical problem like the 
following point occurs with such conventional continuous casting equipment. 
[0009] In the continuous casting equipment cast under impression of the conventional 
rotating magnetic field, the structure of the electromagnet for obtaining rotating magnetic 
field has the uniform width of face of the magnetic pole when seeing a horizontal section 
from a part for (the width of face of a magnetic pole points out the thing of the width of 
face of the magnetic pole when seeing a horizontal section hereafter), and root Motobe 
(being drawing 6 edge of York 5 approach) to a part for a point (being drawing 6 edge of 
mold 1 approach). Moreover, exiting coil 6' is concentrated and wound around a part for 
magnetic pole root Motobe so that exiting coil 6' wound around an adjacent magnetic 
pole may not contact. For this reason, there are the following problems. 
[0010] (1) The distance which connects the magnetic pole point angles of adjacent 
magnetic pole 7 is short, magnetic flux concentrates on the magnetic path of this part, it 
becomes leakage flux 13, and there is little molten steel penetration magnetic flux 12. 
[001 1] (2) When the current value supplied by AC power supply 8 is enlarged, the upper 
limit of flux density which it is easy to give the flux density for magnetic pole root 
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Motobe to a upper limit (saturation magnetic flux density), and can be made to act on 
molten steel 3 is small. 

[0012] (3) There is much leakage flux 13 from a part for the magnetic pole point which is 
not covered with exiting coil 6', and there is little molten steel penetration magnetic flux 
12, and the field (coil cross section) which rolls exiting coil 6* is narrow, and big 
magnetomotive force cannot be acquired. 
[0013] 

[Problem(s) to be Solved by the Invention] As mentioned above, the continuous casting 
equipment in which the piece of a metal is cast under impression of the rotating magnetic 
field by the conventional electromagnet had an upper limit also in the effectiveness of the 
electromagnetic-mixing operation which an upper limit is in the magnetomotive force 
acquired, therefore can make it act on the piece of casting from that there is leakage flux 
and a upper limit called saturation magnetic flux density being in the flux density 
obtained, and an electromagnetic-brake operation. 

[0014] It was made in order that this invention might solve the above-mentioned 
technical problem, and the magnetomotive force acquired with the same current density 
aims at offering the continuous casting equipment and the continuous casting approach 
saturation magnetic flux density casts the piece of a metal under high impression of 
rotating magnetic field greatly. 
[0015] 

[Means for Solving the Problem] The continuous casting equipment of the piece of a 
metal corresponding to claim 1 of this invention In the continuous casting equipment in 
which the piece of a metal is cast under impression of the rotating magnetic field by the 
electromagnet The mold for making the candidate for casting solidify in the process 
passed perpendicularly and four magnetic poles so that the candidate for casting may be 
surrounded The shaft of an adjacent magnetic pole is arranged in the location which 
makes the include angle of 90 degrees on one horizontal plane. It is characterized by 
having provided the electromagnet for impressing said rotating magnetic field which the 
magnetic flux which penetrates the candidate for casting generates horizontally, and said 
four magnetic poles forming the width of face for a point narrowly from the width of face 
for root headquarters between the magnetic poles which face each other. 
[0016] The continuous casting equipment of the piece of a metal corresponding to claim 
2 of this invention In the continuous casting equipment in which the piece of a metal is 
cast under impression of the rotating magnetic field by the electromagnet The mold for 
making the candidate for casting solidify in the process passed perpendicularly and four 
magnetic poles so that the candidate for casting may be surrounded The shaft of an 
adjacent magnetic pole is arranged in the location which makes the include angle of 90 
degrees on one horizontal plane. While the electromagnet for impressing said rotating 
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magnetic field which the magnetic flux which penetrates the candidate for casting 
generates horizontally is provided and said four magnetic poles form the field of uniform 
width of face in a part for root headquarters between the magnetic poles which face each 
other, it is characterized by forming the width of face for a point narrowly from the field 
of this homogeneous line width. 

[0017] The continuous casting equipment of the piece of a metal corresponding to claim 
3 of this invention is characterized by rolling the coil of said electromagnet so that the 
whole magnetic pole may be covered according to a magnetic pole configuration in the 
continuous casting equipment of claim 1 or the piece of a metal corresponding to 2. 
[0018] It is characterized by casting the continuous casting approach of the piece of a 
metal corresponding to claim 4 of this invention in the conditions whose frequencies of 
alternating current for the flux density of the mold central magnetic pole core of the field 
which a casting rate is 1.6-5 m/min, and is generated with said electromagnet in the 
continuous casting approach of casting carbon steel to generate 0.2-0.3T, and said 
rotating magnetic field are 0.3- 1Hz using the continuous casting equipment of the piece 
of a metal corresponding to said claim 3. 

[0019] While the continuous casting equipment and the continuous casting approach of 
the piece of a metal of casting under impression of the rotating magnetic field by the 
electromagnet of this invention reduce leakage flux, they can make molten steel 
penetration magnetic flux increase, and they can enlarge magnetomotive force acquired 
with the same current density. 
[0020] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is 
explained with reference to a drawing. 

[0021] The perspective view and drawing 2 which show the appearance configuration of 
the continuous casting equipment of the piece of a metal which [1st operation gestalt] 
drawing 1 requires for the 1st operation gestalt of this invention are this horizontal 
sectional view ****. 

[0022] The continuous casting equipment of the piece of a metal concerning this 1st 
operation gestalt The tubed mold 1 in which both ends carried out opening, and the 
nozzle 2 which supplies molten steel 3 to mold 1 from one side of the opening edge of 
mold 1, The cooling system 4 for cooling the molten steel 3 in mold 1 installed so that a 
part of mold 1 might be covered, The electromagnet which consists of the magnetic pole 
7 and exiting coil 6 which were prepared in York 5 for being installed so that a part of 
this cooling system 4 may be covered, and impressing rotating magnetic field to the 
molten steel 3 in mold 1, Two sets of the roll kneaders 10 for drawing out the slab 11 
with which the coagulation shell 9 from which molten steel 3 grows and is made, and this 
coagulation shell 9 grow, and are made from the opening edge of the opposite side where 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



9/14/06 



JP,20pO-052006,A [DETAILED DESCRIPTION] 



Page 5 of 10 



the molten steel 3 of mold 1 is supplied are provided. 

[0023] The molten steel 3 supplied in mold 1 through the above-mentioned nozzle 2 is 
cooled with a cooling system 4, and the coagulation shell 9 is generated by the contact 
surface with mold 1. While this coagulation shell 9 grows, a roll kneader 10 **** 
downward, and it becomes slab 11, and is sent out continuously. That is, molten steel 3 
grows from the rim section toward the core about the perpendicular direction to the 
direction of sending out of slab 1 1, as shown in drawing 7 of equipment conventionally 
[ said ], and the growth is progressing, so that it separates from a nozzle 2 about the 
direction of sending out of slab 1 1 . 

[0024] The above-mentioned electromagnet has four magnetic poles 7 prepared in York 
5, and four exiting coils 6 which are wound around the periphery of this magnetic pole 7, 
and are connected to AC power supply 8. A magnetic pole 7 is arranged on the outside of 
mold 1 in the location where the shaft of an adjacent magnetic pole makes the include 
angle of 90 degrees on one horizontal plane. In said electromagnet, the exiting coil 6 
wound around two magnetic poles 7 which face each other is rolled in the direction 
which suits in slight strength, connects mutual magnetic flux to same AC power supply 8, 
and makes 0 times phase contrast of the magnetic flux which two magnetic poles 7 which 
face each other make. Moreover, it connects with separate AC power supply 8, and the 
exiting coil 6 wound around two adjacent magnetic poles 7 makes 90 degrees phase 
contrast of the magnetic flux from which the alternating current which shifted phase 
contrast 90 degrees is supplied, and two adjacent magnetic poles 7 make it. 
[0025] If alternating current flows to an exiting coil 6 by AC power supply 8, the molten 
steel penetration magnetic flux 12 will occur between the magnetic poles 7 which face 
each other through the magnetic pole 7 and York 5 which are a ferromagnetic. At this 
time, the phase contrast of 2 sets of molten steel penetration magnetic flux 12 which 
makes a magnetic path between two magnetic poles 7 which face each other becomes 90 
degrees, it acts mutually and the uniform rotating magnetic field centering on the 
direction of sending out of slab 1 1 generate it in molten steel 3. 

[0026] The magnetic pole 7 of an electromagnet and the configuration of an . exiting coil 6 
are important with this operation gestalt, and the width of face for a magnetic pole point 
is narrow, the width of face for magnetic pole root Motobe is wide, and the exiting coil 6 
is rolled so that the perimeter may be covered according to the configuration of a 
magnetic pole 7. 

[0027] The distance of adjacent magnetic pole point angles becomes long, and while 
reducing leakage flux 13, the molten steel penetration magnetic flux 12 can be made to 
increase by narrowing width of face of the point of a magnetic pole 7. This is explained 
from the following things. The flux density Bg based on molten steel (T) is proportional 
to the flux density Be in a magnetic pole 7 (T), and is expressed with a degree type. 
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[0028] 

Bg= (P0/(P0+P1)), Be ... (1) However, P0: Permeance of the magnetic path along which 
the molten steel penetration magnetic flux 12 passes (H) 
PI: The permeance of the magnetic path along which leakage flux 13 passes (H) 
The molten steel penetration magnetic flux 12 can be made to increase in the above- 
mentioned (1) formula, keeping constant the distance between the magnetic poles which 
face each other, when it was fixed [ the cross section which magnetic flux passes ] since 
the multiplier of flux density Be became large and the flux density Bg based on molten 
steel also became large, when the permeance PI was made small. Generally, it is 
expressed with a degree type and permeance [ between two magnetic poles ] P (H) is 
P=mu S/L. ... (2) 

However, mu: Permeability (H/m) 

S: The cross section of a magnetic path (m2) 

L: The die length of a magnetic path (m) 

The above-mentioned (2) formula shows that what is necessary is just to lengthen a 
magnetic path L, in order to make Permeance P small. A permeance PI can become small 
and can make the molten steel penetration magnetic flux 12 increase by narrowing 
magnetic pole tip width of face, and lengthening the magnetic path of leakage flux 13, as 
shown in drawing 2 . 

[0029] Moreover, flux density for magnetic pole root Motobe can be made hard to give to 
a upper limit (saturation magnetic flux density) by making large width of face for root 
Motobe of a magnetic pole 7. This is explained from the following things. 
[0030] Since the flux density Be in a magnetic pole 7 has a upper limit (saturation 
magnetic flux density) according to the quality of the material of a magnetic pole, the 
flux density Bg based on molten steel also has a upper limit. Number [ in a magnetic pole 
7 ] of magnetic flux phi (Wb) is expressed with a degree type. 
[0031]Phi=Bc-Sc...(3) 
However, Sc: Magnetic pole cross section (m2) 

As shown in drawing 2 , the upper limit of the number phi of magnetic flux can be 
increased by enlarging width of face for magnetic pole root Motobe, and enlarging the 
magnetic pole cross section Sc. Since the number of operation magnetic flux to the 
molten steel section can also be made to increase with the increment in the number phi of 
magnetic flux in a magnetic pole 7, the upper limit of the flux density based on molten 
steel can be enlarged. Since electromagnetic mixing and the electromagnetic-brake 
effectiveness become large with the increment in the flux density based on molten steel, 
the large upper limit of electromagnetic mixing which can be made to act on molten steel, 
and the electromagnetic-brake effectiveness can be taken. 

[0032] In this invention, narrowly the width of face for a point of a magnetic pole 7 
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furthermore, by making large width of face for root Motobe By becoming possible to roll 
an exiting coil 6 so that the whole magnetic pole may be covered, doubling with the 
configuration of a magnetic pole 7, and rolling an exiting coil 6 so that the whole 
magnetic pole may be covered (a) The magnetic path of the leakage flux from a magnetic 
pole side face can be intercepted with an exiting coil 6, and the molten steel penetration 
magnetic flux 12 can be made to increase. For example, if an exiting coil 6 makes the 
magnetic pole 7 whole wrap structure as shown in drawing 2 , the cross section of the 
magnetic path of leakage flux 13 will become narrow. Since a permeance PI will become 
small as shown in (2) types if the cross section S of a magnetic path is made small, the 
molten steel penetration magnetic flux 12 can be made to increase. 
[0033] (b) Moreover, without the coils wound around an adjacent magnetic pole 
contacting, compared with equipment, the large coil cross section can be taken 
conventionally, and big magnetomotive force can be acquired. 

[0034] as the example in this operation gestalt — the continuous line a of drawing 4 — 720 
(mm), the distance 270 between magnetic poles (mm) which faces each other, and 
dimension 720(mm) x method [ mold inside dimension ] 169 outside York (mm) x — the 
calculated value of the molten steel core flux density Bg to the flux density Be in a 
magnetic pole at the time of considering as 169 (mm), the magnetic pole tip width of face 
70 (mm), and the magnetic pole root width of face 170 (mm) is shown, doubling — 760 
(mm), the distance 210 between magnetic poles (mm) which faces each other, and 
dimension 760(mm) x method [ mold inside dimension ] 150 outside York (mm) x — 150 
(mm) and magnetic pole width of face — a tip and a root ~ it is — etc. ~ the calculated 
value of equipment is also shown as a dotted line c conventionally which is 130 (mm) to 
spread. In addition, the frequency of the current which is flowing the exiting coil 6 at this 
time is 5 (Hz). 

[0035] The slope of a line of drawing 4 shows the multiplier of the flux density Be in a 
magnetic pole in (1) type. Drawing 4 shows that that whose multiplier of the flux density 
Be in a magnetic pole in (1) type was about 0.12 with equipment conventionally became 
large to about 0.21 with the equipment based on this invention. Moreover, it also turns 
out that the upper limit of the molten steel core flux density Bg decided by saturation 
magnetic flux density of a magnetic pole 7 became large from about 0. 18 (T) to about 
0.32 (T). 

[0036] Moreover, with the equipment by above-mentioned this invention, the exiting coil 
6 is rolled by width of face of 75mm so that the magnetic pole 7 whole may be covered, 
with equipment, the exiting coil 6 is concentrated and wound around the part from the 
root of a magnetic pole 7 to 70 (mm) parts with width of face 80 (mm) conventionally 
[ above-mentioned ] to the cross section of a coil field being 9.0E-3 (mm2), and the cross 
section of a coil field is 5.6E-3 (mm2). That is, the equipment based on this invention can 
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make conventionally about 1.6 times as large as equipment magnetomotive force 
acquired with the same current density. For example, the magnet system (magnetic pole 
height of 400mm) based on this operation gestalt is used. On conditions with a flux 
density [ of a mold core / 0.2-0. 3T ], and a power line period of 0.3- 1Hz As a result of 
casting carbon steel in the casting rate 1.6-5 m/min, when (1) electromagnetic-brake 
operation and distribution of the thickness of the shell in mold with correlation are seen, 
with the deflection from the average of shell thickness What was **37% when this 
equipment could not be found was able to make it to ** 19.6% by installing this 
equipment. 

(2) Moreover, what was 9.8% when this equipment could not be found was able to 
crystallize the rate of equiaxed grain of the piece cross section of casting with the 
electromagnetic-mixing effectiveness and correlation 45 to 50 etc.% etc. by installing this 
equipment. 

[0037] The horizontal sectional view of the 2nd operation gestalt which starts this 
invention at [2nd operation gestalt] drawing 3 is shown. 

[0038] The continuous casting equipment of this 2nd operation gestalt possesses mold 1, 
a nozzle 2, a cooling system 4, and an electromagnet like the 1st operation gestalt, the 
molten steel 3 supplied in mold 1 through the nozzle 2 is cooled with a cooling system 4, 
and the coagulation shell 9 is generated by the contact surface with mold 1. By the roll 
kneader which is not illustrated while this coagulation shell 9 grows, it **** downward, 
becomes slab 1 1 and is sent out continuously. 

[0039] Said electromagnet has York 5 and four magnetic poles 7 like the 1st operation 
gestalt, and two AC power supply 8 is supplied to an exiting coil 6. The molten steel 
penetration magnetic flux 12 occurs between the magnetic poles which face each other at 
this time, and the uniform rotating magnetic field centering on the direction of sending 
out of slab 1 1 occur in molten steel 3. Moreover, the leakage flux 13 which makes a 
magnetic path between two magnetic poles which adjoin coincidence occurs. 
[0040] The magnetic pole 7 of an electromagnet and the configuration of an exiting coil 6 
are important with this operation gestalt, the width of face for a magnetic pole point is 
narrow, the width of face for magnetic pole root Motobe is wide, and a part with uniform 
magnetic pole width of face is near a magnetic pole root. And an exiting coil 6 is rolled 
so that the perimeter may be covered according to a magnetic pole configuration. The 
distance of adjacent magnetic pole point angles becomes long, and while reducing 
leakage flux 13, the molten steel penetration magnetic flux 12 can be made to increase by 
narrowing width of face of the point of a magnetic pole 7. This is explained from the 
following things. 

[0041] Like the 1st operation gestalt, it is narrow in the width of face for a point of a 
magnetic pole 7, and in addition to making a part for root Motobe large, when width of 
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face prepares a uniform part near the root Motobe part of a magnetic pole 7, the large coil 
cross section can be taken and still bigger magnetomotive force can be acquired rather 
than the 1st operation gestalt. 

[0042] As an example of this operation gestalt, on the broken line b of drawing 4 , York 
outside Dimension 870(mm) x870(mm), the distance 270 between magnetic poles (mm) 
which faces each other, and mold inside dimension method 169 (mm) x ~ 169 (mm) and 
magnetic pole tip width of face ~ the calculated value of the molten steel core flux 
density Bg to the flux density Be in a magnetic pole at the time of setting it as the 70 
(mm) magnetic pole root width-of-face 170(mm) magnetic pole width-of-face 
homogeneity section die length 75 (mm) is shown. In addition, the frequency of the 
current which is flowing the exiting coil 6 at this time is 5 (Hz). As for the multiplier of 
the flux density Be in a magnetic pole in (1) type, it turns out that it is about 0. 18, and the 
broken line b shown in drawing 4 shows having become large compared with 
conventional equipment like the 1st operation gestalt. 

[0043] With this operation gestalt, magnetomotive force conventionally acquired with the 
same current density as compared with equipment can be enlarged about 2.7 times, and 
even if it compares with the 1st operation gestalt, magnetomotive force can be enlarged 
about 1.7 times. Moreover, the upper limit of the molten steel core flux density Be is 
about 0.27T. With the equipment based on the above-mentioned operation gestalt, the 
exiting coil 6 is rolled by width of face of 75mm so that the magnetic pole 7 whole may 
be covered, and the cross section of a coil field is 15E-3 (mm2). 
[0044] 

[Effect of the Invention] As explained above, with the continuous casting equipment of 
the piece of a metal by this invention Since the width of face for a point is narrow and it 
was made to make large width of face for root Motobe about four magnetic poles by 
which the shaft of an adjacent magnetic pole made the include angle of 90 degrees, and 
has been arranged in an electromagnet so that the candidate for casting might be 
surrounded The distance of adjacent magnetic pole point angles becomes long, and since 
[ of a magnetic pole ] it can wind covering an overall length mostly, while reducing 
leakage flux according to a magnetic pole configuration, molten steel penetration 
magnetic flux can be made to increase, and magnetomotive force acquired with the same 
current density can be enlarged. Moreover, the width of face for a point of a magnetic 
pole is narrow, and in addition to making it large, the width of face for root Motobe can 
acquire still bigger magnetomotive force, when magnetic pole width of face prepares a 
uniform part near the root Motobe part of a magnetic pole. 

[0045] Moreover, it is hard coming to reach the flux density for root Motobe saturation 

magnetic flux density by making large width of face for root Motobe. 

[0046] As mentioned above, the effectiveness of the electromagnetic-brake operation 
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acquired with the same current density and an electromagnetic-mixing operation can be 
raised because the magnetomotive force of the electromagnet obtained with the same 
current density becomes large. Moreover, since the magnetomotive force of the 
electromagnet obtained with the same current density becoming large and the upper limit 
of flux density become high, the upper limit of the effectiveness of an electromagnetic- 
brake operation and an electromagnetic-mixing operation becomes high. 

[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] In the continuous casting equipment in which the piece of a metal is cast under 
impression of the rotating magnetic field by the electromagnet The mold for making the 
candidate for casting solidify in the process passed perpendicularly and four magnetic 
poles so that the candidate for casting may be surrounded The shaft of an adjacent 
magnetic pole is arranged in the location which makes the include angle of 90 degrees on 
one horizontal plane. It is continuous casting equipment of the piece of a metal which 
possesses the electromagnet for impressing said rotating magnetic field which the 
magnetic flux which penetrates the candidate for casting between the magnetic poles 
which face each other generates horizontally, and is characterized by said four magnetic 
poles forming the width of face for a point narrowly from the width of face for root 
headquarters. 

[Claim 2] In the continuous casting equipment in which the piece of a metal is cast under 
impression of the rotating magnetic field by the electromagnet The mold for making the 
candidate for casting solidify in the process passed perpendicularly and four magnetic 
poles so that the candidate for casting may be surrounded The shaft of an adjacent 
magnetic pole is arranged in the location which makes the include angle of 90 degrees on 
one horizontal plane. The electromagnet for impressing said rotating magnetic field 
which the magnetic flux which penetrates the candidate for casting between the magnetic 
poles which face each other generates horizontally is provided. Said four magnetic poles 
Continuous casting equipment of the piece of a metal characterized by forming the width 
of face for a point narrowly from the field of this homogeneous line width while forming 
the field of uniform width of face in a part for root headquarters. 
[Claim 3] Continuous casting equipment of the piece of a metal characterized by rolling 
the coil of said electromagnet in the continuous casting equipment of the piece of a metal 
according to claim 1 or 2 so that the whole magnetic pole may be covered according to a 
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magnetic pole configuration. 

[Claim 4] The continuous casting approach of the piece of a metal characterized by 
casting in the conditions whose frequencies of alternating current for the flux density of 
the mold central magnetic pole core of the field which a casting rate generates with said 
electromagnet in 1.6 - 5 m/min to generate 0.2-0. 3T, and said rotating magnetic field in 
the continuous casting approach of casting carbon steel using the continuous casting 
equipment of the piece of a metal according to claim 3 are 0.3- 1Hz. 



[Translation done.] 
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